The views expressed in this Working Paper are those of the authors and do not necessarily represent those of the IMF or IMF policy. Working Papers describe research in progress by the authors and are published to elicit comments and to further debate. This paper investigates the impact of a global slowdown on individual African countries using a series of dynamic panel regressions for countries in the region, relating real growth in domestic output to world growth in trade weighted by partner countries and several control variables: oil prices, non-oil prices, financial variables, and country fixed effects. Estimates are then applied to prepare country-specific simulations. The model, which is shown to estimate well out-of-sample spillover effects in the region, shows that countries in the region are significantly affected by lower external demand for their exports, declines in commodity prices and the terms of trade, and tighter financial conditions abroad. The last, proxied by the spread of three-month Libor to US treasury bills, is to our knowledge one of the first applications of such a measure of financial conditions for countries in the region. JEL Classification Numbers: C33, F37, F43, F47
I. WORLD GROWTH SPILLOVERS
The world economy is facing a global recession and it is in the midst of a global financial crisis. This paper addresses three questions. What is the expected impact of the global slowdown on growth of sub-Saharan African countries? What is the expected impact of changes in commodity prices and the terms of trade? What is the role of global financial links in the region?
Historically, SSA growth has closely tracked global real GDP growth ( Figure 1 ). As global growth slows, SSA is affected by less external demand for its exports, declines in commodity prices and the terms of trade, and tighter financial conditions abroad. The magnitude of the impact of past declines varied greatly, depending on the causes of the decline in world growth, idiosyncratic domestic developments in SSA, and country economic policy responses (Box 1).
To quantify the impact of a global slowdown on individual African countries, this paper uses a series of dynamic panel regressions for countries in the region, relating real growth in domestic output to world growth in trade weighted by partner countries and to several control variables: oil prices, non-oil prices, a measure of global financial stress, and country fixed effects. Estimates are then applied to prepare country specific simulations of the effects of changes in commodity prices and world growth. The paper does not attempt to embed these variables in a more complete growth model, such as the ones that have been identified in the literature (see for instance, Ndulu and O'Connell, 2007) and discussed in Regional Economic Outlook: Sub-Saharan Africa (October 2008, Chapter II).
2 2 This is appropriate because the goal is mainly to forecast, and the other variables may themselves depend partly on world growth and the terms of trade. Suppose, for example, that terms of trade shocks may cause declines in growth or consumption that raise the risk of conflict. Including conflict in a growth regression would then understate the impact of a terms of trade shock. 1971 1975 1979 1983 1987 1991 1995 1999 2003 2007 Four key results stand out:
• A 1 percentage point slowdown in the rest of the World has been found to lead to an estimated 0.4-0.5 percentage point slowdown in sub-Saharan African countries. The effect is partly felt contemporaneously (0.2 percentage points) and partly in the following year (0.2 percentage points).
• A nonfuel-commodity-prices-induced income reduction by 10 percent tends to reduce growth in sub-Saharan Africa by about 1.9 percentage points after two years.
• An oil price shock tends to be significant only above a certain threshold (5 percent increase in prices). The impact is calculated as the oil price change (above the threshold) times the share of net oil exports. An SSA country with oil imports of some 20 percent of GDP facing a decline in oil prices on the order of 50 percent, could expect a growth rate some 0.5 percentage points higher than otherwise. The impact is linear on price changes above the threshold and on the oil intensiveness of the economy. It appears symmetric for price increases and decreases in prices.
• A financial channel is significant when proxied by the spread of 3-month LIBOR vs. US Treasury bills: a 100 basis point increase in the spread reduces growth in SSA countries by an estimated 0.5 percentage points. To our knowledge, this is one of the first applications of such a measure of financial conditions for countries in the region.
These estimates reflect the average effects for the average country and shock. While they are robust to different specifications, two caveats are in order: (1) While the cross-country regression estimates seem to be in line with previous structural cross-country regressions in the literature (Ndulu and O'Connell, 2007) , they explain only part of the growth variation experienced by SSA countries. A broad range of factors─for instance, the level of reserves, the policy response, and the expected persistence─may plausibly interact with the shock to produce the effects: for example. (2) The estimates reflect short-term effects of changes in the external environment on SSA growth.
The paper is organized as follows. Section II summarizes relevant findings in previous studies. Section III briefly reviews transmission channels. Section IV provides quantitative estimates of spillovers using dynamic cross-country regressions. Section V applies the growth estimates to decompose growth projections into spillovers and other effects and tests the spillover model in-and out-of-sample. Section VI contains concluding remarks.
II. PREVIOUS STUDIES
The questions addressed here have been studied previously, with mixed results. However, a common message from different studies is that the impact on growth from a global slowdown and changes in commodity prices would depend on the strength of trade and financial linkages.
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• An IMF study (World Economic Outlook, April 2007, Chapter 4) shows that on average a 1 percentage point decline in GDP growth in the Euro area is associated with a slowing in GDP growth of about 0.25 percentage point in sub-Saharan Africa as a whole. The spillovers from a slowing in U.S. growth (0.1 percentage point) are less pronounced. However, these results abstract from output co-movements between regions, ignore lags, and fail to control for the effects of growth on the terms of trade. If disturbances in the United States led to disturbances elsewhere, the impact on SSA growth would be larger.
• Several studies have attempted to analyze growth factors (including exogenous shocks) using variants of structural cross-country growth regressions. Ndulu and O'Connell (2007) estimated the impact of exogenous shocks like the ones considered in this paper (income effects of terms of trade and growth in trading partners) on the growth rate of African economies using a global regression setting, for the period 1960 through 1997. They found that: > A rise in trading partner growth rates is a positive shock to the economy. A 1 percent rise in the growth rate of a country's trading partner appears to raise a country's growth rate by 0.4 percent.
>
Similarly, income effects of terms of trade changes likewise have the expected positive effect on growth, though with a small coefficient (0.04).
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• Studies that focused on commodity prices and terms of trade such as Deaton and Miller (1996) for Africa and Raddatz (2007) for low income countries find that a surge in commodity prices significantly raises growth. Deaton finds that a decline in non-fuel commodity prices of 10 percent could reduce SSA GDP by about 1.5 percent (cumulative effect on thrice-lagged growth of commodity prices).
• Collier and Goderis (2007) however, find that while positive terms of trade shocks may have positive short-term effects on output they have adverse ones in the longer term in countries that do not have good institutions.
III. CHANNELS OF TRANSMISSION
A global slowdown affects sub-Saharan Africa through two primary channels. The first is trade. As growth in trading partners slows, sub-Saharan Africa is affected by lower real external demand and declines in commodity prices and the terms of trade. The second channel is financial links, namely a reduction or reversal in capital flows to the region, including foreign direct investment (FDI).
Trade channel • Export exposure of SSA countries to advanced economies─the share of exports to these economies as a percent of GDP─has generally increased in recent years.
Exports from sub-Saharan Africa to the US (as a percent of GDP) doubled from 3 percent in the early 1980s to 6 percent in the 2000s, while exports to the euro area remained stable at about 6 percent in the same period.
• Advanced economies account for three-quarters of all exports from SSA.
• But export destinations have become more diversified in recent years, with more exports now going to other emerging and developing economies (Figures 2 and 3 ). focused on just a few countries, and were targeted mainly at extractive industries, particularly the petroleum sector ( Figure 4 ).
• As for aid and remittances, in 2007 SSA received grants of 0.8 percent of GDP, and remittances inflows of about 1.3 percent of GDP.
• Global financial conditions have recently deteriorated to levels not seen in more than two decades ( Figure 5 ).
IV. QUANTITATIVE ESTIMATES OF SPILLOVERS
To estimate the impact of a global slowdown on individual African countries, a series of dynamic panel growth regressions were estimated for all countries, relating real growth in domestic output to growth in the rest of the world, weighted by exports to partner countries, and with several control variables: oil prices, non-oil prices, the global financial conditions, and country income effects. The sample covers 40 countries and uses annual data for 1980-2008 (see the appendix for a description of data and sources).
The analysis that follows has two differences from previous approaches in the literature. First, rather than attempting to isolate each of the channels by which world growth might be expected to influence growth in SSA countries, the paper focuses squarely on quantifying the impact of variations in both world growth and commodity prices/terms of trade. The coefficients on the world growth variables provide a measure of the magnitude of the impact, both controlling and not controlling for commodity or terms of trade changes. Second, the analysis is carried out using annual data, rather than five-year averages, to better capture shorter-run business cycle spillovers. The empirical framework is a dynamic panel growth regression with the following specification:
Where the dependent variable g is average real GDP growth rate; the constant term c is different for each country, β is the matrix of parameters to be estimated, and є is the error term. X is the matrix of explanatory variables that includes variables that capture some of the effects on growth of international spillovers, including prices of non-fuel commodities and oil prices, as described in the appendix. All estimates are based on the Arellano-Bond GMM estimator.
6 Table 1 , column 1 suggests the following results of the cross country regressions:
• World growth has a positive and statistically significant impact on growth of African countries. On average, a 1 percentage point decline in world growth is associated with a 0.4 to 0.5 percentage point drop in growth in the following two years across the sample of SSA countries.
• Income effects from changes in non-fuel commodity prices have a positive and statistically significant impact on growth in the region. Assuming exports of about 40 percent of GDP (equivalent to the weighted average for SSA countries), a 25 percent drop in nonfuel commodity prices would lower the growth rate by about 1.9 percentage points within two years.
• Income effects from changes in oil prices have a positive and statistically significant impact on growth. The impact for oil exporters and oil importers is differentiated by interacting the world oil price index with net oil exports so that a positive coefficient implies a positive impact for oil exporters and a negative impact for importers. We find that the impact is statistically significant above a certain income-effect threshold (set at 5 percent). An oil-importing SSA country, importing about 20 percent of GDP, and seeing a decline in oil prices of, say, 50 percent, could expect a growth rate some 0.5 percentage point higher within two years.
• The financial channel is significant when proxied by the spread of 3-month LIBOR vs. US Treasury bills: a 100 basis point increase in the spread reduces growth in SSA countries by an estimated 0.5 percentage point.
We next investigate the robustness of the results in various ways:
6 The use of instruments in the Arellano-Bond GMM estimator circumvents problems from the correlation of the lagged endogenous and the disturbance term. Table 1 provides alternative estimates of spillover effects (i) abstracting from terms of trade or commodity price changes; (ii) using simple oil and non-fuel commodity export prices, without interacting with level of exports, (iii) using terms-of-trade measures instead of commodity prices; and, (iv) allowing for asymmetric effects of price changes as well as different thresholds for the income effect.
We find that:
• The effect of growth alone is larger when terms of trade is excluded (Table 1 , columns 2 and 3). A natural implication is that some of the effect of world growth works through its effects on the terms of trade. Presumably, the fact that growth matters even controlling for the terms of trade implies some combination of (i) SSA countries that are not price-takers in world markets, so demand matters even controlling for price; (ii) mismeasurement of terms of trade, picked up by partner growth; and, (iii) effects of growth through FDI, tourism, or other non-trade channels.
Abstracting from terms-of-trade or commodity price changes the estimated effect of world growth is 0.67, with a coefficient of about 0.5 contemporaneously.
• Using simple non-fuel and oil export prices, without interacting with level of exports, yields weaker results (column 4). This tends to confirm that the best way to measure the effects of export prices is through their impact on income, that is, weighted by the amount of trade.
• Abstracting from oil price changes or using terms of trade measures instead of export commodity prices has less clear effects (Table 1 , columns 5 and 6).
• We find no evidence of asymmetric effects (not reported).
Non-linear specifications were evaluated, in particular in terms of the interaction of the oil variables. Different thresholds for the magnitude of the shock on oil income were tested in a recursive manner; the result was that 5 and 10 percent offered the maximum value and significance for the coefficients ( Figure  6 ). Both levels provided the expected sign for the coefficients for the first and second lags, and 5 percent is associated with more non-zeros in the sample (about 15 percent, see figure 7 ) and a somewhat better model. Next, we run recursive estimates to check for the stability of parameters (Figure 8 ). We find that parameter estimates are remarkably stable. Contemporaneous world growth varies within a relatively narrow band of 0.2 to 0.3 for the whole estimation period (about 30 years). World growth lagged once also varies within a similar range. Thus, it appears that the long- sample estimates neither understate nor overstate spillovers. However, given continuing increases in trade and financial integration over the period, spillovers can be expected to rise over time. This is particularly true for countries that underwent rapid structural change in the 80s and the 90s, and it would be consistent with previous studies finding that closer trade linkages lead to increased synchronization of trade partner business cycles.
We then explore the role of an explicit financial channel in greater detail, because this is likely growing for several SSA countries. We experiment with various measures of financial stress in addition to the short term U.S. dollar-Libor spread. We use high-yield corporate and bank spreads in advanced economies, EMBI spreads, and other measures of financial stress in advanced and emerging market economies (see for instance, Lall, Cardarelli, and Selim Elekdag, 2008 and IMF, World Economic Outlook, 2009) . We find that the financial channel is significant only for the initial measure of global financial stress. We also explore whether the channel is stronger for a sub-group of more financially developed countries in subSaharan Africa. We find that yes, the financial channel, as measured by the LIBOR-to-T-bill rate spread, would seem to have a larger impact in more financially advanced countries in the region, though the significance levels are less clear-cut (not reported).
V. APPLICATIONS TO SUB-SAHARAN AFRICAN COUNTRIES

Spillovers and forecasting: Testing out-of-sample.
This section applies the growth estimates to decompose growth projections into spillovers and other effects (Table 2, Figure 9 ). The median estimates for the region as a whole suggest that spillover effects account for about 90 percent of the projected decline in growth in 2009. Estimates vary by country; three broad groups can be distinguished:
• In one group, (Benin, Burkina Faso, Cameroon, Comoros, Côte d'Ivoire, Kenya, Mali, Nigeria, and Senegal) the projected decline in growth is mostly consistent with spillover effects from the global slowdown and lower commodity prices. If there are idiosyncratic factors not captured by the model, they would seem to broadly cancel out. In some countries (Angola, Botswana, Equatorial Guinea, and Seychelles) estimates of spillover explain only a small fraction of the projected weakening in growth. For them, domestic factors would seem to be making a difficult situation worse.
• In all other countries, while the variation in growth is broadly explained by spillover effects, some offsetting domestic factors or shocks (positive or negative) seem to be at play.
Spillovers and forecasting: Testing in-sample.
To measure the magnitude of the spillovers compared to actual figures and the WEO forecast, we used the model to forecast the 2008 growth rate for each country based on the global assumptions provided by the WEO in Spring 2008 for world growth and commodity prices. The same assumptions were used to produce the 2008 country growth figures, making the comparison with the model "fair."
We found that
• Allowing for a forecast deviation of 0.5 percentage point either way, 58 percent of the WEO forecasts were above the actual growth rate, but with projections relatively optimistic for rates below 8 percent, and generally pessimistic for higher rates. Only 20 percent of the countries were more than 0.5 percentage points below the actual rate (Figure 10 ).
• For the spillover model, the percent of forecasts above the actual growth rate is somewhat lower, 37 percent. Forecasts are again generally more optimistic at low rates and pessimistic at high rates, but with low/high thresholds somewhat lower at about 4 percent.
• The distribution of errors for the spillover model is wider than for the WEO forecasts ( Figure  11 ), probably because the spillover model does not account for domestic factors, including policy responses, or for idiosyncratic shocks other than spillovers.
VI. CONCLUSIONS
This paper has investigated the impact of a global slowdown on individual African countries using a series of dynamic panel regressions for countries in the region, relating real growth in domestic output to world growth in trade weighted by partner countries and to several control variables: oil prices, non-oil prices, financial variables, and country fixed effects. The model, which is shown to estimate well out-of-sample spillover effects in the region, shows that countries in the region are significantly affected by lower external demand for their exports, declines in commodity prices and the terms of trade, and tighter financial conditions abroad. The last, proxied by the spread of 3-month LIBOR to US treasury bills, is to our knowledge one of the first applications of such a measure of financial conditions to countries in the region.
Four results stand-out:
(i) A slowdown in the rest of the World can be expected to drive a slowdown in subSaharan African countries, and part of the effect is contemporaneous. On average, over the last almost 30 years, a 1 percentage point slowdown in the rest of the World has led to an estimated 0.4 percentage point slowdown in SSA countries, with results robust across various alternative specifications;
(ii)
A non-fuel commodity-price-induced income reduction has a quantifiable impact on growth. The results for simple price indices and terms of trade effects are less clear, and the interaction with the level of exports seems to be important; (iii) An oil price shock tends to be significant, with no evidence of asymmetric effects, and there seems to be non-linear effects; (iv) A financial channel is significant when proxied by the spread of 3-month LIBOR vs. US Treasury bills. To our knowledge, this is a first attempt to use such measure of global financial conditions for explaining spillovers into SSA countries. This paper is intended to complement the body of research assessing growth effects in SubSaharan Africa (see for instance, Ndulu and O'Connell, 2007; and Osterholm and Zettelmeyer, 2007) by focusing on spillover effects into the region. The paper does not look into other growthrelated issues such as long-term growth performance (see for instance Berg, Ostry, and Zettelmeyer, 2008) . Some caveats are in order. First, although the cross-country regression estimates seem to be in line with structural cross-country regressions in the literature (Ndulu and O'Connell, 2007) , they explain only part of the growth variation experienced by SSA countries. This is because a broad range of domestic factors may be at play. Second, the estimates reflect short-term effects of changes in the external environment on SSA growth. Some authors (Collier and Goderis, 2007) have differentiated between the short-and the long-run impact of changes in commodity prices and terms of trade. Third, we do not explore the role of policies. Arguably, fiscal and monetary policies, as well as the exchange rate regime or level of reserves can mitigate the effect of shocks. Further research applying the methodology of this paper can yield useful insights on whether policy variables, such as the level of foreign reserves, for instance, can help mitigate the effect of such shocks.
Box 1. Previous Global Slowdowns and Growth in SSA Countries
Past declines in world growth have affected SSA countries (Table) . However, the magnitude of the impact varied greatly, depending on the underlying cause of the decline in world growth, idiosyncratic domestic developments in SSA, and economic policy responses. Global slowdowns and SSA Growth 1974 -75 1980 1982 1991 2001 1986 1995 World 3/ -4.5 -1.6 -1. As world growth declined in 1974-75 and 1991, so did growth in SSA. In 1974-75, world growth suffered from a U.S. recession and large growth declines in other industrial countries. Due to not only the global nature of the crisis but also the associated large oil price shock, growth in SSA countries also suffered. But the decline in the SSA growth rates was more moderate than experienced elsewhere. In 1991 the decline in world growth was driven by the U.S. recession. The associated Savings and Loan crisis in the U.S. and the resulting credit crunch affected growth in other industrial countries, so the SSA region suffered.
By contrast, in 2001 despite declines in world growth, growth in SSA actually increased. The global slowdown was driven by a U.S. recession associated with the burst of the information technology bubble and the resulting plunge in most major stock market indices and in business investment around the world. The US recession was accompanied by growth declines in most industrial economies, and nonfuel commodity prices declined, but in SSA growth was resilient. 
